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TO STUDY THE EFFECTS OF OVERTRAINING ON REVERSAL AND
NONREVERSAL SHIFTS OF CUES, 96 NORMAL (MEAN AGE = 117 MONTHS,
MEAN IQ = 109.8) AND 96 RETARDED CHILDREN (MEAN AGE = 119
MONTHS, MEAN IQ = 70.1) WERE TESTED ON A SIMULTANEOUS
2-CHOICE DISCRIMINATION TASK. SUBJECTS WERE TRAINED ON TWO
LEVELS (CRITERION AND OVERTRAINING). FOLLOWING TRAINING ON
THE ORIGINAL TASKS WITH SHAPE, HEIGHT, AND BRIGHTNESS AS
DISCRIMINANCA, THE SUBJECTS WERE TRANSFERRED TO A REVERSAL
SHIFT (RS), NONREVERSAL SHIFT-IRRELEVANT DIMENSION (NRS -IC),
OR NONREVERSAL SHIFT-NEW DIMENSION (NRA-ND) TASKS. SMALL
TANGIBLE REWARDS WERE OFFERED. SIXTEEN SUBJECTS WERE TRAINED
IN EACH OF THE 12 EXPERIMENTAk.. CONDITIONS. RESULTS IN THE
CRITICAL TEST CONDITIONS INDICATED (1) A SIGNIFICANT SHIFT
EFFECT (P IS LESS THAN .001), INDICATING THE RELATIVELY
GREATER DIFFICULTY OF RS AND NRS-ID PROBLEMS, (2) A
SIGNIFICANT TRAINING EFFECT (P IS LESS THAN .001) FROM
OVERTRAINING FOR BOTH NORMAL AND RETARDED SUBJECTS IN ALL
TRANSFER TASKS EXCEPT FOR NORMAL SUBJECTS ON NRS-ID PROBLEMS,
AND (3) NO RELIABLE LEARNER OR LEARNER SHIFT INTERACTION
EFFECT (P FOR BOTH IS LESS THAN .10). THE STUDY THEREFORE
SUGGESTED THAT THERE MAY NOT BE A FUNDAMENTAL DISCONTINUITY
BETWEEN THE DISCRIMINATION PERFORMANCE OF NORMAL AND RETARDED
SUBJECTS. THE NEED FOR FURTHER RESCARCH INTO THE REASONS FOR
THE FACILITATING EFFECTS OF OVERTRAINING WAS INDICATED. A
SECOND STUDY INTRODUCED VERBALIZATION IN AN ATTEMPT TO
INVESTIGATE ITS EFFECT UPON TRANSFER PERFORMANCE ON RS,
NRS-ND, AND NRS-ID PROBLEMS OF 48 RETARDED SUBJECTS. RESULTS
INDICATED THAT, WHILE VERBALIZATION SIGNIFICANTLY FACILITATED
LEARNING THE ORIGINAL TASK (P IS LESS THAN .001), IT HAD A
LIMITED FACILITATING EFFECT UPON TRANSFER TASKS. THREE TABLES
PRESENT DATA, AND A BILBIOGRAPHY LISTS 11 ITEMS. (DF)
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Introduction

Recent experiments have demonstrated superior reversal
shift (RS) performance by fast learners as opposed to E.low

learners (Kendler & Kendler, 2959) and normal subjects as
opposed to retardates (e.g., Balla & Zigler, 1966; Sanders,

Ross, & Heal, 1965). One explanation (Kendler, Kendler, &
Wells, 1960; Kendler & D'Amato, 1955) of these results as-

sumes that faster learners develop a dimension specifiic
mediating response during an original discrimination task.
According to this explanation, reversal of the positive and
negative cues with the task specific dimension, as in an RS

nroblem, should be handled with relative ease because the

mediatin response is somehow relevant to the entire dimen-

sion. If, however, a subject is recsuired to learn a non-

reversal shift to a new dimension (NRS-ND) or a nonreversal

shift to a previoLsly present but irrelevant dimension (NRS-

ID) , the presence of the mediating mechanism would retard

transfer performance.

A related explanation (Luria, 1961) assumes that slow
learners and retardates lack communication between verbal

and motor systems. The persistence of motor responses not
connected to proper verbal cues could also result in poor
performance in RS type nroblems.

Another type of explanation has been proposed by

Sutherland (1959) . According to this explanation two pro-
cesses are involved in learning a simole discrimination

problem. Sather land's account as explained by MacKintosh
(1962) states that "the two processes are, first, the
switching in of an analyzing mechanism specific to a given
stimulus dimension, and second, the attaching of responses
to the outputs of this analyzer." The better focused the
analyzer, the greater the -probability of responding to re-

levant cues. This exnlanation -predicts that increased
amounts of training on the original discrimination problem
(resulting in better focusing of the analyzing mechanism)

will result in faster RS performance. Although the results

of studies on the overtraining reversal effect (ORE) are
not equivocal, there is reasonable evidence that such an
effect may be obtained (e.g., Cross & Tyer, 1966; MacKintosh,

1962; Sitterley & Capehart, 1966; YoUniss & Furth, 1965).

The interesting aspect of the ORE phenomenon is that

it raises questions as to wh.ither dimension specific mech-

anisms or mediating mechanisms could be developed in slow
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learners or ret=dates during extended training sessions.
The -ouroose c= znis -c_erefore, was to explore
the relative effects of overtraining upon RS, NRS-ND, and
NRS-ID performance of botn normal and retarded children.
The followng hypotheses %;ere raised.

Overtraininc will f,.cilitate RS performance of
retarded but not normal sub, ects. rlhe prediction con-
c,,rning normal Ss follods from the idea that the RS per-
formance of normal Ss should be near asymptotic levels
following criterional training because of the presence
of mediational responses. Overtraining should provide
additional time for retardates to develop appropriate
mediating or analyzing mechanis.z.s.

2. Over training should retard NRS (ND) and NRS (ID)
performance, and this effect should be more pronounced in
normal than retarded Ss. Again, the presence of a dim-

...

ension specific mediating or analyzing mechanism should
retard performance when a new dimension or previously
irrelevant dimension is introduced.

Method

Subjects

2:Lnety-six normal and ninety-six retarded children
from 10 different public schools in Oklahoma City, Okla-
homa, were tested. Retarded Ss all came from specialON

education classes while normal Ss came from regular fourth-
grade classes. :Kean CA for retardates was 119 months
while that for no-r: als was 117 months.1 Intelligence quo-
tients taken from school records indicated a mean I.Q. for
normals of 109.5 while that for re7.ardates was 70.1. Only
those sub:,ects who were able to solve the original dis-
crimination problem within 75 trials were used. On this
basis 127 normals and 129 retardates were tested.2

Ss were matche on the basis of CA as op-oosed to MA
because we felt this provided a better test of hypothesis #1

-Careful evaluation of a number of related studies
indicates that it is not uncommon to find Ss who do not
learn the original discrimination problem within a set' num-
ber of trials. We were surprised to find as many non-
learners in the normal group as in the retarded group. Most
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APPa-_-_-atus

The aPparatus consisted of a one-inch flat unpainted
piece of plywood 12 inches wide and 18 inches long. This
board was divided lengthwise by a perpendicular screen
which was 12 inches high and 18 inches in length. The base
and screen were mounted on a swivel device making it pos-
sible to turn the apparatus in a 360 degree circle. On one
side of the apparatus were two 3/-inch depressions six
inches apart in which a token reward, consisting of a marble,
could be placed. The depressions were felt lined for the
Purpcsc of minimizing any possible auditory cues. When the
side of the apparatus containing the depressions was turned
toward 2, the token reward was placed in ore of the depres-

__

sions and was then covered with one of the discriminanda.
The 12 x 16 perpendicular board served to screen E's actions

so as to minimize any possible position cues. After the
token reward and the discri::.inanda were in their appropriate
places, the apparatus was turned 180 degrees so as to face
the subject, who was sitti-.1g directly in front of the experi-

menter.

The dimensions were shape, .eight, and brightness.
SPecific discriminanda included tall (5 inches high) and
short (31/2 inches high) metal tumblers and 3-inch wooden
squares made of 1/4-inch plywood along with 1/4-inch plywood
circles equated with the squares for area. There were
black and white members for both shape and height discrim-

inanda.

Procedure

All SL were run individually in rooms which were quiet
and isolated. E and S were always alone during testing sessions.

When
s alo

ived at the experimental room, he was greeted
and angaged in informal conversation. After establishing a
friend:2 and relaxed atmosphere, conversation was directed to-
ward the discrimination apparatus and a large collection of
small toys, trinkets, and prizes to be used as incentive.

of our nonlearning subjects later mentioned that they were
attempting to find a more difficult solution to the problem.

There were no I.Q. differences between Ss who learned the
original task and those who failed to learn it.

tangible prizes seemed to produce considerable
enthusiasm and motivation.



Ss were given the followinc' instructions:

We are going to :play ga::.e which is called "7ind

the hidden marble." You will notice that I can
hide a marble in on::: cf these wells by covering

it with one of these objects. Your job will be

to pick up the object under which you think the
marb_e is hidden. If you find the marble, you
may put it in this co:_zainer (each S was given

a plastic container) and keep it until the game

is over. If you don't find the marble, I will

turn the table around, hide the marble again,
and you can try again. You may choose only one
object at a time and the object of the game is

to win the marble every time. After the game
is over, you may trade your marbles for one of

these prizes.

When it was evident that S understood, the testing session was

begun.

Reward, consisting of the marbles, was placed in the right

or left wells on a random basis and covered with the appropriate

positive discriminanda. ,73 control for run effects was uses so

that if one object occupied one position for three successive

trials, it was automatically changed on the fourth trial.

Experimental Desi(.7n

The experiment was of the 2 x 3 x 2 variety with normal

and retarded children, RS, NRS-ND, and NRS-ID problems, and

criterion and overtraining. Normal SL and retarded Ss were
randomly assigned to each cf the experimental conditions.
There were 16 Ss in each of the 12 conditions.

2-.2 initial training, a given subject might be required

to solve, for example, a circle - square (shape) problem with

the s:-uare being the positive stimulus. If that S were as-
signed to a reversal shift group, then the critical test
problems consisted of a shift from the formerly rewarded

(sc,:uara, to the formerly unrewarded (circle) cue. An NRS-

ND r oby em might originally Involve shape with the second

or transfer problem involving height. A subject required
to solve an NRS-ID problem who was initially confronted
with sha-,:d-a (relevant) and brightness (irrelevant) was con-

fronted with brightness (relevant) in the transfer task.

In order to control for secondary reinforcement effects,
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Appendix

Table -1

Means and SD's of Untransformed Trials to

Critrion all Learning Conditions

Grou-os Original Learning Transfer
SD N SD

RS (c) 29.12 22.00 15.00 12.61

RS(OT) 26.69 22.34 5.56 5.02

-1,as-.:s..) (C) 22.62 18.55 5.56 11.84

NRS-ND(OT) 19.44 17.27 .88 1.31

NRS-1D (C) 43.38 21.37 22.25 23.49

NRS-1D(OT) 31.63 17.11 10.81 16.27

RS (C) 30.56 22.46 7.81 7.15

RS (CT) 29.50 21.98 2.62 3.24

Normals NRS-ND (C) 27.65 18.69 4.31 5.55

NRS -ND (OT) 13.26 17.50 .81 1.28

NS-ID (c) "='7.75 11.80 6.81 9.01

22.23 19.95 7.19 7.89

Fine constant 9 was subtracted from each S s score.



Appendix II

Table 2

Means and Standard Deviations of Untransformed Trials

to Criterion for all Learning Conditions

Groups Initial Learning Shift Learning

M SD M SD

RS 18.81 14.52 7.19 6.71

Verbalization NRS-ND 12.44 10.22 5.25 10.02

NRS-ID 19.25 16.64 16.75 21.91

RS 29.12 22.00 15.00 12.61

No Verbalization NRS-ND 22.62 18.55 5.56 11.84

NRS-ID 43.48 21.37 22.25. 23.49



1

:or StudV Ii

SS df Mean
Square

F P

\ (Verbalization)

B (Shift)

A x B

Error

4.34

49.20

4.57

352.52

1

2

2

89

4.34

24.60

2.29

3.96

1.10

6.21 .01

1
Based on AfX & 0.5 transformation

12



H' 0

0 I'd
I h f

k0
O C)

c

1

I Li ()
0" 0
C-) I '-
u--) (I,,

;

U1 Cc 1'1

P) G.)
,

I
(3i ' -

(.1 1

t If! 0,

I-,
Pt

c

()

co

(0

'

to

). f' )' I

N 1.-'N
U) Ls:!

(1) H.I'
(- t;.

p
I- 1

P1

L1 C)
(.) N (D 1;5 (..)

P- )

rt- 1-ii
IA cc),

I '
u) Fj

H-
;

11 U) 0 (,(1

F1-

CD') N O.

F1
F'. (--i I

ti
CD

C)

ci

0 N

p.,

: i 0
,-,-;

0) I .-
I i 01 f))

11) (.11 (-1-

kst-) t,i ()
, () (-

' ) I- i --
(p

l .' I, i : )1

F.
a

) Cu al I ' t
P' t ., I- ' (

O I ' c Pt CD .:

c H tn. CI! tr-"-1 0.) (
C (I) t; 0 i,; C ;

0 : 5 (1) U) c

t ;) P.-, Ti

I..= P1
[ICD r-'-

Hi I C, I, L i ) t :;

(i)
0 P

) t.-:
I.1- c Ii' (j)

C:

(i) , i L-.3

(I) (I)

: 1' i ' ' tfT t.a)

u
0 1.1 c 0
I '1: 1 i t,; r-f-) (it

(1- I 0 '. -1 ()

C)
I

Lc.)

Ci)

1.\) (I' C C)',

kr) I i ( (t-)

-1

1) 0
PI

I.. (l.1(it'
0 I-- VI i..)) I il

<

(Ili [._1. [.1c7'.. ;C.), 1 ) ' 0 I .0

N..) f:II c I ' 1-.-; ci 0
,.-._, t. ,)

I,; (t

1...i ,
I'

Fl- I cic ( : ' 0 c

LO, .1() .1)

P:

,A
",...)! ( i'

hi
P),

1 1:-.

'", 0
10 1,:-$

PI . I-.1-

n i c . 1-' CP I"-
(') l(.) 1 i 1 ; -:, ;ti 0 ,.. (1) (1) 0 l.(,,),

ri- PIri. 0
CO Pt I- ' 0 C)

:1 Cr) .!. 11 1---, t-i
III I' I c_. Pt .
O < CD N 5

N (D CD r;-- 2,
0 c (D

(D 0-1 ED ;1 t..0 (L)

;.-.1 1--1. 0 0) <
(1) U) 0 tj IN.) co

:ji 0 t--;-, t-i r.;

cl- 1.1 (0 tr)

1-3..-i4 r\ 0 01H
H. 1:----1 ti ..,

ILI
(.0 u) (1)

Pi fit (1) Ul :15

rt- N F-' (fl fl
I-, Pi Cit

0 t)- I

1;3
(D

t...

cf.»' ii-;
LO I

;

C) c ;-
U.,

CD

Ui t-'- N
(i,)

;

0) t
NIt't

. ) (
0) 1 ;
c S.'

U.)

0 ()
)' p.

I

C.) C.

I---

I'

CD a)

I ' I--'

t ; c

(t) 1 Si il 1:1; ',C1-::j' -Ifiii): i

:);.' (I)
I." I,;

:i -
c 1!

in. C,-., 0

1 i 1 c I. i c

1 ; : Ci C)

(
el ç)

i 1 i )

(. 1: '.
i I r

i ' I

i ' (.
1! . N

)
1

.5sIi:(--.)))'
III1:-°);):11* l'(;)-)'--( ,

I

) 1.1 (-)1
(.1 i (t) c

V ... 1 -_i

t ,- ,
t t ,l',, .

1 . ... i-i" H
a) a ST;)

1-4 < i''' 0
: I (' (t ) f" (.
, I ; ( )1 1,

I I Ik.i
I ' 0 PI

I5 I. ' .--.3 C) hi
l..I. IFJ 1.-'.

-
C) f- c () CO

I -)' :.i 0 0
0 1).., I-0 ;15

I- --' (1`
H 0- (,J I,) 1 .1 J

:-; 0
11 11

(0
01< fit <
(5) a) ( 1- 0

1- i I--' hi
(1) 0 (1)

Ut PI H f9
CO 1---1 1--)

... tr
Cr) (1) (.)

U ) `,...)1

0 H- CD H.
I t--h < hI)

00> cl- I-J (-I-
C) CD 0 Co

Ii
1-'- 4

H

11,1 ()
fi) 11 P,
H 0 t "
I ' th t- '
O ('1 C)

0) (0 '. 3; .
0 :-..I .- '- C) 0
(:) C , ii; H I ; L..;

C

()
t ; I i c1 :

co ......- c ---3 (... :') Pt
.--;., . 1-...i (it I " c I.

I

It

I H
. :

o, .- , ( ,

C) N

0
N

(I) I h

H. 0
I

0
O N

1;51

<0
0

t\)

H'
V-1
(DC!)

I.< AO 0
N O
.

I-' 0 f;
0) 1.-1. 1 ::
c F.; 1 <

f, C.,
I ; I,;
(9
H N
r» c

tri ',i-J

ft ;j, .1 :1

1; :).

N
1 '.

I t.n.
, .

: ; 1

I '.
I

f''
I ' f :

c

N
C.)

(
Pt I
I ; 1 i,--r,. 0 (.:

:i (o 0, I

O it, H- 0
c ' 0 , : ; t ;

1-". < I L (1)

O (..) f't : ; : i
;-1 i,; : ; 11 0

i- ' P, r;- (1,

C) (1) i .- 0.-.,

i-t1 c.) 0 0'ti i

P1 ti cq
co. H. ft, I f ')

0 : i :i : ;

LC1 I-i. fi
0

N co

to < a) I .7-
_,

c cl- Cr
i ; 0

;31 Ut N
O P-1 Si IA-
>75 I-- ' C) IF- i

11150
a)

HC)-CD 1--1- It

CD t ;. OH
1--h 1._5' (1)

0 --.1 h. ft 0, :si
N I-.'-

F-' I-J. (1) :-.5

Le. t7i LQ

E.-. hi is
(D
I


